Affective cognition in bipolar disorder: A systematic review by the ISBD targeting cognition task force by Miskowiak, Kamilla W. et al.
Affective cognition in bipolar disorder: A systematic review by 
the ISBD targeting cognition task force
Kamilla W. Miskowiak1,2 Պ|   Ida Seeberg1,2Պ|   Hanne L. Kjaerstad1 Պ|   
Katherine E. Burdick3,4 Պ|   Anabel Martinez-Aran5Պ|   Caterina del Mar Bonnin5Պ|   
Christopher R. Bowie6 Պ|   Andre F. Carvalho7,8 Պ|   Peter Gallagher9Պ|   Gregor Hasler10Պ|   
Beny Lafer11 Պ|   Carlos López-Jaramillo12Պ|   Tomiki Sumiyoshi13Պ|   Roger S. McIntyre14 Պ|  
Ayal Schaffer8 Պ|   Richard J. Porter15 Պ|   Scot Purdon16Պ|   Ivan J. Torres17Պ|   
Lakshmi N. Yatham17Պ|   Allan H. Young18Պ|   Lars V. Kessing1 Պ|   
Tamsyn E. Van Rheenen19,20 Պ|   Eduard Vieta5
1or;m_-];m==;1|b;	bvou7;u!;v;-u1_;m|u;Ő	őķv1_b-|ub1;m|u;or;m_-];mķor;m_-];m&mb;uvb|ovrb|-Ѵķ!b]v_ovrb|-Ѵ;|ķor;m_-];mķ
Denmark
2	;r-u|l;m|o=v1_oѴo]ķ&mb;uvb|o=or;m_-];mķor;m_-];mķ	;ml-uh
3	;r-u|l;m|o=v1_b-|uķub]_-l-m7)ol;mĽvovrb|-Ѵķov|omķķ&"
4	;r-u|l;m|o=v1_b-|uķ-u-u7;7b1-Ѵ"1_ooѴķov|omķķ&"
5Ѵbmb1-Ѵmv|b||;o=;uov1b;m1;ķovrb|-ѴѴbmb1ķ&mb;uvb|o=-u1;Ѵom-ķ	"ķ!"ķ-u1;Ѵom-ķ"r-bm
6	;r-u|l;m|o=v1_oѴo]ķ ;;mĽv&mb;uvb|ķbm]v|omķ-m-7-
7;m|u;=ou77b1|bom-m7;m|-Ѵ;-Ѵ|_Őőķ$ouom|oķķ-m-7-
8	;r-u|l;m|o=v1_b-|uķ&mb;uvb|o=$ouom|oķ$ouom|oķ-m-7-
9mv|b||;o=;uov1b;m1;ķ;1-v|Ѵ;&mb;uvb|ķ;1-v|Ѵ;ŊromŊ$m;ķ&
10v1_b-|u!;v;-u1_&mb|ķ&mb;uvb|o=ub0ou]ķub0ou]ķ"b|;uѴ-m7
11broѴ-u	bvou7;u!;v;-u1_uo]u-lķ	;r-u|-l;m|o7;vbtb-|ub-ķ-1Ѵ7-7;7;;7b1bm-&"ķ&mb;uvb7-7;7;"-o-Ѵoķ"-o-Ѵoķ"ķu-bѴ
12!;v;-u1_uorbmv1_b-|uķ	;r-u|l;m|o=v1_b-|uķ&mb;uvb7-77;m|botb-ķ;7;ѴѴझmķoѴol0b-
13	;r-u|l;m|o=Ѵbmb1-Ѵrb7;lboѴo]ķ$u-mvѴ-|bom-Ѵ;7b1-Ѵ;m|;uķ-|bom-Ѵ;m|;uo=;uoѴo]-m7v1_b-|uķ$ohoķ-r-m
14oo7	bvou7;uvv1_or_-ul-1oѴo]&mb|u-bm-m7o]mb|bom	bv1o;uom7-|bomķ&mb;uvb|o=$ouom|oķ$ouom|oķ-m-7-
15	;r-u|l;m|o=v1_oѴo]b1-Ѵ;7b1bm;ķ&mb;uvb|o=|-]oķ_ubv|1_u1_ķ;,;-Ѵ-m7
16	;r-u|l;m|o=v1_b-|uķ&mb;uvb|o=Ѵ0;u|-ķ7lom|omķ-m-7-
17	;r-u|l;m|o=v1_b-|uķ&mb;uvb|o=ub|bv_oѴl0b-ķ(-m1o;uķ-m-7-
18	;r-u|l;m|o=v1_oѴo]b1-Ѵ;7b1bm;ķmv|b||;o=v1_b-|uķv1_oѴo]-m7;uov1b;m1;ķbm]ĽvoѴѴ;];om7omķom7omķ&
19;Ѵ0oum;;uorv1_b-|u;m|u;ķ	;r-u|l;m|o=v1_b-|uķ&mb;uvb|o=;Ѵ0oum;ķ-uѴ|omķv|u-Ѵb-
20;m|u;=ou;m|-Ѵ;-Ѵ|_ķ-1Ѵ|o=;-Ѵ|_ķu|v-m7	;vb]mķ"bm0um;&mb;uvb|ķv|u-Ѵb-
Correspondence
-lbѴѴ-)omb1-bvhob-hķ	uorķ
	ķv1_b-|ub1;m|u;or;m_-];mķ
or;m_-];m&mb;uvb|ovrb|-Ѵķ
!b]v_ovrb|-Ѵ;|ķѴ;]7-lv;fƖķ	ŊƑƐƏƏ
or;m_-];mķ	;ml-uhĺ
l-bѴĹh-lbѴѴ-ĺlbvhob-hŠu;]bom_ĺ7h
Funding information
-|bom-Ѵ;-Ѵ|_-m7;7b1-Ѵ!;v;-u1_
om1bѴķu-m|ņ-u7l0;uĹƐƏѶѶƕѶƔĸ
-|bom-Ѵmv|b||;o=;m|-Ѵ;-Ѵ|_ķu-m|ņ
-u7l0;uĹ!ƏƐƐƐƕƏƐƑ
Abstract
Background: lr-bul;m|vbm-==;1|b;1o]mb|bom-u;r-u|o=|_;m;uo1o]mb|b;ruoŊ
=bѴ;-m7rovvb0Ѵ;|u;-|l;m||-u];|vbm0broѴ-u7bvou7;uŐ	őķ0||_;=bm7bm]v-u;_;|Ŋ
;uo];m;ovĺ$_;m|;um-|bom-Ѵ"o1b;|o=broѴ-u	bvou7;uŐ"	ő$-u];|bm]o]mb|bom
$-vhou1;1om71|;7-vv|;l-|b1u;b;|oŐbőb7;m|b=|_;lov|1omvbv|;m|=bm7bm]v
bm-==;1|b;1o]mb|bombm	ķ-m7Őbbőruob7;v]];v|bomv=ou-==;1|b;1o]mb|b;7oŊ
l-bmv=ou=|u;v|7-m7l;|-Ŋ-m-Ѵv;vĺ
1
htt
p:/
/do
c.r
ero
.ch
Published in "Bipolar Disorders doi: 10.1111/bdi.12834,  2019"
which should be cited to refer to this work.
Methods: $_;u;b;bm1Ѵ7;7oub]bm-Ѵv|7b;vu;rou|bm]behaviorall;-vu;vo=-=Ŋ
=;1|b;1o]mb|bombm	r-|b;m|vv1om|uoѴv=oѴѴobm]|_;ruo1;7u;vo=|_;u;=;uu;7
!;rou|bm] |;lv =ou "v|;l-|b1 u;b;v -m7 ;|-Ŋm-Ѵvbv Ő!"ő v|-|;l;m|ĺ
";-u1_;v;u;1om71|;7om0;7ņ	ķ"ķ-m7v1_m=o=uolbmŊ
1;r|bomm|bѴo;l0;uƑƏƐѶĺ
Results: |o|-Ѵo=ƐƏѵ-u|b1Ѵ;v;u;bm1Ѵ7;7Őo=_b1_mbm;bm1Ѵ7;77-|-=ouv;Ŋ
;u-Ѵ-==;1|b;7ol-bmvőĸƓƐv|7b;v-vv;vv;7;lo|bom-Ѵ =-1;ruo1;vvbm]ĸƑƒv|7b;v
bm;v|b]-|;7u;-1|bb||o;lo|bom-Ѵou7v-m7bl-];vĸƒbm;v|b]-|;7;rѴb1b|;loŊ
|bomu;]Ѵ-|bomĸƐƕ-vv;vv;7blrѴb1b|;lo|bomu;]Ѵ-|bomĸƒƐ-vv;vv;7u;-u7ruo1;vvŊ
bm]-m7-==;1|b;7;1bvboml-hbm]ĺm];m;u-Ѵķ=bm7bm]v;u;bm1omvbv|;m|ĺ$_;lov|
1omvbv|;m| =bm7bm]v;u; |u-b|Ŋu;Ѵ-|;77b==b1Ѵ|b;v bm =-1b-Ѵ ;lo|bom u;1o]mb|bom -m7
blrѴb1b|;lo|bomu;]Ѵ-|bomķ-m7blr-bul;m|vbmu;-u7ruo1;vvbm]-m7-==;1|b;7;Ŋ
1bvboml-hbm]7ubm]loo7;rbvo7;vĺ"|7b;vvbm];;Ŋ|u-1hbm]-m7=-1b-Ѵ;lo|bom
-m-Ѵvbvu;;-Ѵ;7v0|Ѵ;|u-b|Ŋu;Ѵ-|;7-0moul-Ѵb|b;vbm;lo|bom-Ѵu;-1|bb|ĺ
Conclusion: $_;"	$-vhou1;u;1oll;m7v=-1b-Ѵ;ru;vvbomu;1o]mb|bomķblrѴb1b|
;lo|bomu;]Ѵ-|bomķ-m7u;-u7ruo1;vvbm]-v7ol-bmv=ou=|u;u;v;-u1_-m7l;|-Ŋ
-m-Ѵv;vĺmblrou|-m|v|;r|o-b71olr-u-0bѴb|0;|;;mv|7b;vbm|_;=b;Ѵ7oѴ7
0;|ou;-1_1omv;mvvom-m-==;1|b;1o]mb|bom|;v|0-||;u=ou	ĺ
K E Y W O R D S
-==;1|b;1o]mb|bomķ0broѴ-u7bvou7;uķ;lo|bom-Ѵ1o]mb|bomķu;-u7ruo1;vvbm]ķvo1b-Ѵ1o]mb|bom
ƐՊ |Պ$!	&$
o]mb|b; blr-bul;m|v b|_bm momŊ;lo|bom-Ѵ -vr;1|v o= 1o]mb|bom
bm 0broѴ-u 7bvou7;u Ő	ő _-; 0;;m |_; =o1v o= u;v;-u1_ bm|;u;v|
-v-mo;Ѵ|u;-|l;m||-u];|ĺm7;;7ķ|_;u;bv-]uobm]u;1o]mb|bom
o= |_;m;;7 =ou |u;-|l;m|v |-u];|bm]r-|b;m|vĽr;uvbv|;m|1o]mb|b;
7;=b1b|v|oblruo;|_;burv1_ovo1b-Ѵ-m7o1-|bom-Ѵ=m1|bom1 and 
u;71; vo1b;|-Ѵ 1ov|v u;Ѵ-|;7 |o Ѵov|ouh ruo71|bb|ĺ2 !;v;-u1_
bm|o|_;r-||;umo=1o]mb|b;blr-bul;m|v_-vb7;m|b=b;7v0v|-m|b-Ѵ
_;|;uo];m;b|b|_ƐƏѷŊƓƏѷo=r-|b;m|v7bvrѴ-bm]broad cognitive 
7;=b1b|v -1uovv ;u0-Ѵ l;louķ -||;m|bomķ ;;1|b; =m1|bom -m7
rv1_olo|ouvr;;7ķƒƏѷŊƓƏѷv_obm]-selective decline in attenŊ
|bom-m7rv1_olo|ouvr;;7ķ-m7-mo|_;uƒƏѷŊƔƏѷ0;bm]u;Ѵ-|b;Ѵ
cognitively intactbm1olr-ubvomb|_moulvo=_;-Ѵ|_-];Ŋl-|1_;7
individuals.ƒŊѵo|-0Ѵķ|_;1o]mb|b;Ѵ blr-bu;7v0]uorvru;v;m|
u;71;7 =m1|bom-Ѵ 1-r-1b|ķ roou;u t-Ѵb| o= Ѵb=;ķ -m7lou; r;uŊ
ceived stress.4Ѵ-u];ml0;uo=|u;-|l;m||ub-Ѵv|-u];|bm]1o]mb|bom
b|_0boѴo]b1-Ѵou0;_-bou-Ѵbm|;u;m|bomv-u;|_;u;=ou;m7;u-
-m7bѴѴѴbh;Ѵu;;-Ѵmo;Ѵ;==;1|b;|u;-|l;m|vb|_bm|_;m;|=;
years.7
lr-bul;m|vbm-==;1|b;1o]mb|bom-u;bm1u;-vbm]Ѵu;1o]mb;7-v
r-u|o=|_;m;uo1o]mb|b;ruo=bѴ;-m7rovvb0Ѵ;|u;-|l;m||-u];|vbm
	ĺ8==;1|b;1o]mb|bom bvo=|;mu;=;uu;7|o-vľ_o|Ŀ Őb;ķ;lo|bomŊ
Ѵ-7;mő 1o]mb|bomƖķƐƏ -m7 bm1Ѵ7;vl;-vu;v o= ;lo|bom ruo1;vvbm]ķ
;lo|bom u;]Ѵ-|bomķ r;u1;r|-Ѵ -m7 -||;m|bom-Ѵ 0b-v;vķ =;;70-1h
v;mvb|bb|ķ;lo|bom-Ѵ7;1bvboml-hbm]ķ9-m7u;-u7-m7rmbv_l;m|
ruo1;vvbm]Ō- h; 1olrom;m| o= ;lo|bom-Ѵ 7;1bvbom l-hbm]ĺ11 As 
v1_ķ-==;1|b;1o]mb|boml-r-u|b-ѴѴu;=Ѵ;1|m;uo1o]mb|b;=m1Ŋ
|bombm] bm vo1b-Ѵ 1om|;|v -m7 lo7;u-|; |_; -vvo1b-|bom 0;|;;m
m;uo1o]mb|b; blr-bul;m|v -m7 vo1boŊo11r-|bom-Ѵ 7b==b1Ѵ|b;v bm
	ĺƐƑŊƐƓm7;;7ķ blr-bul;m|vbm-==;1|b;1o]mb|bomķ bm1Ѵ7bm];loŊ
|bom-Ѵ bm|;ѴѴb];m1; -m7 u;]Ѵ-|bomķ v;;l |o_-; -m;]-|b; blr-1|
ombm|;ur;uvom-Ѵ-m7o1-|bom-Ѵ=m1|bombm]bm	ĺƐƔŊƐѶom;uv;Ѵķ
0;||;u-==;1|b;1o]mb|bombvu;Ѵ-|;7|o=-ou-0Ѵ;=m1|bom-Ѵo|1ol;
-m7t-Ѵb|o=Ѵb=;-m7Ѵo;uѴ;;Ѵvo=loo7vlr|olvĺƐƖķƑƏ$_bv_b]_Ŋ
Ѵb]_|v |_; =m1|bom-Ѵ u;Ѵ;-m1;o=-==;1|b;1o]mb|b;7b==b1Ѵ|b;v bm
	ķ -Ѵ|_o]_ |_;v; -u; ];m;u-ѴѴ v0|Ѵ;u |_-mmomŊ;lo|bom-Ѵ 1o]Ŋ
mb|bom7;=b1b|vķ21b|_-m;v|bl-|;7ƏĺƒŊƏĺƔv|-m7-u77;b-|bomŐ"	ő
7;1Ѵbm;bm-==;1|b;1o]mb|bom=ou;;uƐ"	7;1Ѵbm;bmmomŊ-==;1|b;
cognition.22$_bv_-vѴ;7|o-mbm1u;-vbm]=o1vom|_;m;;7|o-vv;vv
-m7-77u;vvblr-bul;m|vb|_bm-==;1|b;1o]mb|bombm1Ѵbmb1-Ѵl-mŊ
-];l;m|o=	-m7m;|u;-|l;m|7;;Ѵorl;m|v|u-|;]b;vĺ
"|-|;Ŋ-m7|u-b|Ŋu;Ѵ-|;7-==;1|b;1o]mb|b;blr-bul;m|vbm	
_-;0;;mo0v;u;7-1uovv|_;|_u;;r_-v;vo=0broѴ-u7bvou7;u23 
-m7 b|_bm v;;u-Ѵ 7ol-bmvĸ =-1b-Ѵ ;ru;vvbom u;1o]mb|bomķƑƓķƑƔ 
u;-u7 ruo1;vvbm] -m7 7;1bvbom l-hbm]ƑѵķƑƕ and emotional regŊ
ulation.ƑѶķƑƖ o;;uķ =bm7bm]v -u; 1om=Ѵb1|bm]ķ b|_ v;;u-Ѵ
v|7b;v v_obm] mo -0moul-Ѵb|b;vƐƓķƒƏŊƒƒ ou ;;m ;m_-m1;7 r;uŊ
=oul-m1;bmvol;-vr;1|vo=-==;1|b;1o]mb|bombmr-|b;m|vu;Ѵ-Ŋ
tive to controls.ƒƓķƒƔ$_;7bv1u;r-m|=bm7bm]vl-r-u|b-ѴѴu;=Ѵ;1|
2
htt
p:/
/do
c.r
ero
.ch
_;|;uo];m;b| bm r-|b;m|vĽ -==;1|b; 1o]mb|b; -0bѴb|b;v |_-| -u;
vblbѴ-u |o |_; _;|;uo];m;b| b|_bm momŊ-==;1|b; 1o]mb|bomĺ36 
m7;;7ķ - v|7 u;1;m|Ѵ b7;m|b=b;7 |_u;; 7bv|bm1| -==;1|b; 1o]Ŋ
mb|b; v0]uorvo=r-|b;m|vb|_;b|_;u];m;u-Ѵruo0Ѵ;lv bm7;Ŋ
1bvbom l-hbm] -m7 u;-u7 ruo1;vvbm]ķ - 1ol0bm-|bom o= moul-Ѵ
7;1bvboml-hbm]-m7_b]_rmbv_l;m|v;mvb|bb|ķouѴov;mvb|bb|
|ormbv_l;m|ĺ37o;;uķ |_;1om=Ѵb1|bm];b7;m1;l--Ѵvou;Ŋ
=Ѵ;1| l;|_o7oѴo]b1-Ѵ bm1omvbv|;m1b;v 0;|;;m v|7b;vķ bm1Ѵ7bm]
7b==;u;m1;v bm-==;1|b;1o]mb|bom |;v|vķ v-lrѴ; vb;v-m71Ѵbmb1-Ѵ
1_-u-1|;ubv|b1vo=r-|b;m|rorѴ-|bomvķ -m7_;|_;u v|7b;vv;7
o0f;1|b;r;u=oul-m1;Ŋ0-v;7ouv0f;1|b;v;Ѵ=Ŋu;rou|l;-vu;vĺ
mo|_;ul-fou1omvb7;u-|bombv|_-|lov|-==;1|b;1o]mb|bom|;v|v
v; 1olrѴ; bv-Ѵ v|blѴbķ v1_ -v =-1;vķ b|_ v_ou| ;rovu;
|bl;vĺ | |_;u;=ou; u;l-bmv m1Ѵ;-u_;|_;u 7;=b1b|v bm -==;1|b;
1o]mb|bom -u; |uѴ mbt;ķ ou m;-uѴ - l-mb=;v|-|bom o= ];m;u-Ѵ
ŐmomŊ;lo|bom-Ѵő 1o]mb|b; ruo0Ѵ;lv bm -||;m|bom -m7 ruo1;vvbm]
vr;;7ĺƒƒķƒѶķƒƖ m-77b|bomķl-m v|7b;v-u;o=-m;rѴou-|b;m-Ŋ
|u;-m7v|-|bv|b1-Ѵ bvv;vv1_-vѴ-1ho=-7fv|l;m|=oulѴ|brѴ;
|;v|bm]l--==;1|1om1Ѵvbomv=uol|_;-ubovv|7b;vĺ|bv|_;u;Ŋ
=ou;m1Ѵ;-u_b1_-0moul-Ѵb|b;v bm-==;1|b;1o]mb|bom-u;lov|
1omvbv|;m|-1uovvbѴѴm;vvv|-];v-m7r_-v;vbm	-m7_b1_|;v|v
-u;lov|v;mvb|b;|o|_;v;-0moul-Ѵb|b;vĺ
$_; m|;um-|bom-Ѵ "o1b;| o= broѴ-u 	bvou7;u Ő"	ő $-u];|bm]
o]mb|bom $-vh ou1; |_;u;=ou; 1om71|;7 |_bv vv|;l-|b1 u;b;
|oĹ Őbő b7;m|b= |_;lov| 1omvbv|;m| |u-b|Ŋu;Ѵ-|;7 7;=b1b|v bm -==;1|b;
1o]mb|bom|_-|7;v;u;-||;m|bombm1o]mb|bom|u;-|l;m||ub-Ѵv-m77;Ŋ
Ѵbm;-|;_b1_7ol-bmvl-omѴ0; blr-bu;77ubm]loo7;rbvo7;v
-m7ķ 0-v;7om |_bvķ Őbbő ruorov; vr;1b=b1 -==;1|b; 1o]mb|bom7ol-bmv
=ou=|u;v|7-m7l;|-Ŋ-m-Ѵvbvo=;==;1|vb;v=ou7;=b1b|vbm|_;v;
7ol-bmvĺ$_;u;b;7o;vmo|bm1Ѵ7;v|7b;vo=_b]_;uŊou7;uķlѴ|bŊ
7bl;mvbom-Ѵvo1b-Ѵ1o]mb|b;=m1|bomvķv1_-v;lr-|_ķ|u-b|-||ub0Ŋ
|bomķvo1b-ѴvhbѴѴvķv|;u;o|rbm]ķou|_;ouo=lbm7Ő$oőĺm7;;7ķ|_;u;
-u; v;;u-Ѵ 1olru;_;mvb; u;b;v -m7l;|-Ŋ-m-Ѵv;v o= $oķƓƏķƓƐ 
$oķ;lo|bomruo1;vvbm]ķ-m7-||ub0|bom0b-vķ42-m7$o-m7;loŊ
|bomruo1;vvbm]ƑƒķƓƒ bm	ĺ mv|;-7ķ |_bv vv|;l-|b1 u;b;v;u;v-v
-mr7-|;o=|_;-==;1|b;1o]mb|bomѴb|;u-|u;bm	|_-|7bv|bm]bv_;v
b|v;Ѵ= =uolru;bovu;b;v-m7l;|-Ŋ-m-Ѵv;v0ruob7bm]-1olŊ
ru;_;mvb; bm|;]u-|bom o= =bm7bm]v =uollѴ|brѴ; -==;1|b; 1o]mb|b;
7ol-bmv-1uovv0o|_vlr|ol-|b1-m7u;lb||;7v|-|;vo=|_;7bvou7;uĺ
ƑՊ |Պ$	"
ƑĺƐՊ|Պ";-u1_v|u-|;]
$_bv vv|;l-|b1 u;b; =oѴѴo;7 |_; ruo1;7u;v o= |_; u;=;uu;7
!;rou|bm]|;lv=ou"v|;l-|b1!;b;v-m7;|-Ŋ-m-ѴvbvŐ!"ő
statement.441olru;_;mvb;vv|;l-|b11olr|;ub;7v;-u1_-v
r;u=oul;7om|_;0;7ņ	ķ"-m7v1_m=o7-Ŋ
|-0-v;v =uol bm1;r|bom r m|bѴo;l0;u ƑƏƐѶĺ $_; v;-u1_ ruoŊ
=bѴ;bm1Ѵ7;7|o;Ѵ;l;m|vľbroѴ-u7bvou7;uĿ-m7ľ==;1|b;ņvo1b-Ѵņ
;lo|bom-Ѵ1o]mb|bomĿb|_;-1_o=|_;bu1ol0bm-|bomv-m7-Ѵ|;um-|b;
h;ou7vbm|_;u;vr;1|b;7-|-0-v;vŐv;;	-|-"Ɛ=ou7;|-bѴvom|_;
v;-u1_ruo=bѴ;őĺ
$o-|_ouv Ő" -m7ő bm7;r;m7;m|Ѵ r;u=oul;7 -rubl-u
|b|Ѵ;ņ-0v|u-1|v1u;;mbm]=ouro|;m|b-ѴѴ;Ѵb]b0Ѵ;-u|b1Ѵ;v-m7ķ=oѴѴobm]
|_bvķ-v;1om7-u=ѴѴ|;|v1u;;mbm]-v1om71|;7ĺ_-m7Ŋv;-u1_
-vr;u=oul;7-v;ѴѴ0|u-1hbm]-m7v1u;;mbm]1b|-|bomvbm|_;bmŊ
1Ѵ7;7-u|b1Ѵ;v=ou;Ѵb]b0Ѵ;-u|b1Ѵ;vĺm-ѴѴr_-v;vķ-ѴѴ-u|b1Ѵ;v;u;1omŊ
vb7;u;7bm-11ou7-m1;b|_bm1Ѵvbomņ;1Ѵvbom1ub|;ub-Őv;;	-|-"Ɛ
=ou7;|-bѴvőĺ]u;;l;m|0;|;;m|_;|o-|_ouv-v_b]_Őrubl-u
v1u;;mbm]Ĺ Ɩƕѷĸ v;1om7-u v1u;;mbm]Ĺ Ѷƕѷőĺ 	bv-]u;;l;m|v ;u;
7bv1vv;7ķ-m71omv;mvv-vu;-1_;7 bm-ѴѴ1-v;v|_uo]_7bv1vŊ
vbomvb|_-|_bu7-|_ouŐ)őĺ
ƑĺƑՊ|Պ";Ѵ;1|bom1ub|;ub-
$_; bmb|b-Ѵ v;-u1_1ub|;ub-;u;7;=bm;7 bm-11ou7-m1;b|_
=u-l;ouhŐorѴ-|bomķm|;u;m|bomķolr-ubvomķ|1ol;őĺ);
omѴ bm1Ѵ7;7 oub]bm-Ѵ r;;uŊu;b;;7 -u|b1Ѵ;v bmoѴbm] Ő-ő bm7bŊ
b7-Ѵv Ő-]; ƻƐѶől;;|bm] ;b|_;u 	 ou	" 7b-]mov|b1 1ub|;ub-
=ou	ouŐ1om=bul;7|_uo]_--Ѵb7-|;7v|u1|u;77b-]mov|b1
bm|;ub;ő-m7-_;-Ѵ|_1om|uoѴŐő1olr-ubvom]uorĸŐ0őbm;vŊ
|b]-|bomo= -==;1|b; 1o]mb|bomb|_objective r;u=oul-m1;Ŋ0-v;7
l;-vu;v ou v;Ѵ=Ŋu;rou| l;-vu;v in the context o= ;lo|bom-Ѵ
v|blѴv ru;v;m|-|bomĸ Ő1ő -u|b1Ѵ;v r0Ѵbv_;7 bm m]Ѵbv_ omѴĺ);
;1Ѵ7;7-u|b1Ѵ;v|_-|ĹŐbőbm1Ѵ7;7v-lrѴ;vb|_v;;u-Ѵ7b-]mov;v
ŐmѴ;vv7-|-=ou	-vu;rou|;7v;r-u-|;ѴőĸŐbbőv|7b;vbm_b1_
	-vmo|7bu;1|Ѵ1olr-u;7|oĸŐbbbőv|7b;vbm_b1_|_;v
_-7-m-bvƐ7bvou7;uĸ Őbő v|7b;vo=ru;Ѵ v;Ѵ=Ŋu;rou|;7-==;1Ŋ
|b;1o]mb|bomŐb;ķb|_t;v|bomm-bu;vņbm|;ub;vőĸŐől;;|bm]-0Ŋ
v|u-1|vķu;b;vķ-m71-v;u;rou|vĺ
ƒՊ |Պ!"&$"
$_; 1olru;_;mvb; v;-u1_ķ |o];|_;u b|_ |_; -77b|bom-Ѵ _-m7Ŋ
v;-u1_ķb7;m|b=b;7ƐƏѵƒ-u|b1Ѵ;vŐ-=|;uu;lo-Ѵo=7rѴb1-|;7_b|vőķ-m7
-ѴѴ|_;v;;u;bm1Ѵ7;7=ou|b|Ѵ;ņ-0v|u-1|v1u;;mbm]Őrubl-uv1u;;mŊ
bm]őĺ|o= |_;v;ķƑѵƒ;u;;-Ѵ-|;7 =ou;Ѵb]b0bѴb|b-- =ѴѴŊ|;|
u;-7bm]Őv;1om7-uv1u;;mbm]őĺ$_bvu;vѴ|;7bmƐƏѵ-u|b1Ѵ;v|_-|l;|
bm1Ѵvbom1ub|;ub--m7;u;bm1Ѵ7;7bm|_bvu;b;Ōb|_v;;u-Ѵv|7Ŋ
b;vu;rou|bm]7-|-om7b==;u;m|-==;1|b;1o]mb|bom7ol-bmvĸƓƐv|7Ŋ
b;v-vv;vv;7ruo1;vvbm]o=;lo|bom-Ѵ=-1;vĸƑƒv|7b;vbm;v|b]-|;7
ruo1;vvbm]o=;lo|bom-Ѵou7vķvr;;1_-m7rb1|u;vĸƒbm;v|b]-|;7
;rѴb1b|;lo|bomu;]Ѵ-|bomĸƐƕ-vv;vv;7blrѴb1b|;lo|bomu;]Ѵ-|bom
-vu;=Ѵ;1|;70-||;m|bom-Ѵbm|;u=;u;m1;0;lo|bom-Ѵv|blѴbĸ-m7ƒƐ
-vv;vv;7 u;-u7 -m7 rmbv_l;m| ruo1;vvbm] -m7 ;lo|bom-Ѵ 7;1bŊ
vboml-hbm] Ő";;b]u;ƐĹ!"=Ѵo1_-u|ĸ v;;-mo;ub;o=
|_;v|7b;vbmb]u;Ƒőĺ
ƒĺƐՊ|Պlo|bom-Ѵ=-1;ruo1;vvbm]
ou|Ŋom;v|7b;vbm;v|b]-|;7=-1b-Ѵ;lo|bom-Ѵruo1;vvbm]b|_7b=Ŋ
=;u;m| r-u-7b]lv bmoѴbm] ;b|_;u Őbő =-1b-Ѵ ;ru;vvbom u;1o]mb|bomņ
b7;m|b=b1-|bomŐ=uolmoomu;=;uu;7|o-v=-1b-Ѵ;ru;vvbomu;1o]mbŊ
|bomőķbm_b1_|_;r-u|b1br-m|v-u;u;tbu;7|ob7;m|b=|_;;lo|bomv
3
htt
p:/
/do
c.r
ero
.ch
7;rb1|;7 Őb;ķ-vv;vvbm]-0bѴb| |o1ouu;1|Ѵ b7;m|b=;lo|bom-Ѵ =-1b-Ѵ
;ru;vvbomvőĸ Őbbő =-1b-Ѵ;ru;vvbom7bv1ublbm-|bomķ bm_b1_ |_;r-uŊ
|b1br-m|v -u; u;tbu;7 |ol-|1_ - |-u];| =-1;b|_ o|_;u =-1;v Őb;ķ
-vv;vvbm] -0bѴb| |o 1ouu;1|Ѵ 7bv1ublbm-|; ;lo|bom-Ѵ =-1b-Ѵ ;ru;vŊ
vbomvőĸouŐbbből;|_o7oѴo]b;vbm1Ѵ7bm]v0f;1|b;u-|bm]vo=r;u1;b;7
|u-b|v0Ѵoohbm]-|=-1;vĺ
Studies of facial expression recognition
ou|Ŋom;v|7b;v;-lbm;7=-1b-Ѵ;ru;vvbomu;1o]mb|bombmv-lrѴ;v
b|_;b|_;uremittedr-|b;m|vŐkƷƑƏv|7b;vĸmƷƐƏƑѵ	ķmƷƐƐƓƓ
őķƐѵķƑƓķƒƒķƒƓķƒѶķƓƔŊƔƖ symptomaticr-|b;m|vŐkƷƒv|7b;vĸmƷƖƕ	ķ
mƷƖƒőķƒƒķѵƏķѵƐ mixedr-|b;m|]uorvŐb;ķr-|b;m|vbm7b==;u;m|;rbŊ
vo7;vőb|_-v;r-u-|;-m-Ѵvbvom;-1_r-|b;m|]uorŐk = 4 studies; 
mƷƑƓƒ	ķmƷƑƑƐőķƒƑķƒƔķѵƑķѵƒ mixedr-|b;m|]uorvŐb;ķr-|b;m|v
bm 7b==;u;m| ;rbvo7;vő b|_ mo v;r-u-|; -m-Ѵvbv =ou ;-1_ r-|b;m|
]uorŐkƷѶv|7b;vĸmƷƑƕƕ	ķmƷƓƏƏőķƑƔķѵƓŊƕƏou_;u;1uŊ
u;m|;rbvo7;-vnot specified ŐkƷѵv|7b;vĸmƷƒѵƓ	ķmƷƑƒƐ
őĺƕƐŊƕѵ$_;|o|-Ѵv-lrѴ;vb;-vmƷƐƖѵƖ	-m7mƷƑƏƒƖķ
b|_ v-lrѴ;v o= bm7bb7-Ѵ v|7b;v u-m]bm] =uol m Ʒ ƒƓŊѵƑѶ Őv;;
$-0Ѵ;Ɛőĺ	b==;u;m|r-u-7b]lv;u;v;7bm|_;v|7b;v-vv;vvbm]=-Ŋ
1b-Ѵ;lo|bomu;1o]mb|bom-m7-==;1|Ѵ-0;Ѵbm]ĸ|_;lov|1ollomom;v
v;7-;uvbomo=-=-1b-Ѵ;ru;vvbomu;1o]mb|bom|;v|Ő;]ķ$_;-1b-Ѵ
ru;vvbom!;1o]mb|bom$-vhŐ!$őķ$_;;mmlo|bom!;1o]mb|bom
$-vhŊƓƏŐ!ŊƓƏőķ$_;hl-mŊѵƏ$;v|ŐŊѵƏőőķ|_;lo|bom-Ѵ;-]om
$;v|ķou7m-lb1 =-1b-Ѵ;lo|bom Ѵ-0;Ѵbm] |-vhvĺ m |_;!$ķ!ŊƓƏ
-m7ŊѵƏķr-u|b1br-m|vb;-v;ub;vo==-1b-Ѵ;ru;vvbomv|_-|7bvŊ
rѴ-;7om;o=|_;vb0-vb1;lo|bomvŌ-m];uķ7bv]v|ķ=;-uķ_-rrbm;vvķ
v-7m;vvķ-m7vurubv;Ō-m7-u; bmv|u1|;7|ov;Ѵ;1|_b1_o= |_;v;
 &! ƐՊ!"=Ѵo1_-u|
Id
en
ti
fi
ca
ti
on
Sc
re
en
in
g
E
lig
ib
ili
ty
In
cl
ud
ed
1032 records identified through database 
searching
60 additional records identified through other 
sources
1063 records after duplicates removed
1063 records screened 800 records excluded, without reasons specified
263 full-text articles assessed for 
eligibility
106 studies included in the review
157 full-text articles excluded:
• not patients with BD and/or relatives of BD
• URs have a current Axis 1 disorder and/or history of major illness (BD, 
schizophrenia)
• HC have a history of Axis 1 disorder
• not investigating emotional/social cognition
• not objective measures
• not a behavioural study
• not optimised for detection of behavioural differences
• Cannot find
• animal studies
• no HC group
• other languages than English
• BD diagnosis not confirmed with structural interview
• adolescents (<16)
• meeting abstract, case report, meta-analysis, review, thesis i.e. not 
published
• not peer reviewed
• duplicate
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 ƑՊ;ub;o=bm1Ѵ7;7v|7b;v
36%
20%2%
15%
27%
Included studies
Processing of emoonal faces (41 studies)
Processing of emoonal words, speech and pictures (23 studies)
Explicit emoon regulaon (3 studies)
Implicit emoon regulaon (17 studies)
Reward and punishment processing and emoonal decision-making (31 studies)
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;lo|bomv bv ;ru;vv;7ĺ m |_; lo|bom-Ѵ;-]om $;v|ķ |o 1olŊ
lomѴ1om=v;7ķ;lo|bomv-u;l;u];7ķ-m7r-u|b1br-m|v-u;u;tbu;7
|obm7b1-|;_b1_;lo|bom|_;b7;m|b=ĺbm-ѴѴķbm|_;7m-lb1=-1b-Ѵ
;lo|bom Ѵ-0;Ѵbm] |-vhvķ r-u|b1br-m|v -u; u;tbu;7 |o b; 7m-lb1
=-1b-Ѵbl-];vņb7;ov-m7b7;m|b=|_;;lo|bom0;bm];ru;vv;7ĺ
$;m|Ŋ|o v|7b;v ;-lbm;7 =-1b-Ѵ ;ru;vvbom u;1o]mb|bom bm
remitted 	r-|b;m|v Őo=_b1_ |_u;; v|7b;v bm1Ѵ7;7lb;7 v-lŊ
rѴ;v 0| 1om71|;7 v;r-u-|; -m-Ѵv;v =ou ;-1_ loo7 v|-|;őĺ =
|_;v;ķ v;;m v|7b;v =om7 generally impaired r;u=oul-m1; bm u;Ŋ
lb||;7 r-|b;m|vĸ |_-| bvķ Ѵo;u -11u-1 -m7ņou vѴo;7 u;vromv;v
7ubm] =-1b-Ѵ ;ru;vvbom u;1o]mb|bomĺƐѵķƑƓķƓѵķƓѶķƔƏķƔƑķƔѵķѵƑ mo|_;u
;b]_|v|7b;v=om7omѴselective deficitsbm|_;u;1o]mb|bomo=;b|_;u
_-rr =-1;vķƓƔķƓƖķƔƒķƔƖ 7bv]v|;7 =-1;vķƒѶķƓƔķƔƖ v-7 =-1;vķ38 =;-u=Ѵ
=-1;vķƓƖķƔƓķƔƕ-m]u=-1;vķƔƔķƔƕouvurubv;7=-1;vĺ57 m1om|u-v|ķ |o
v|7b;v =om7 |_-| r-|b;m|v 7bvrѴ-;7 better than normal r;u=ouŊ
l-m1; -11u-1 =ou 7bv]v|;734 -m7 =;-u=Ѵ =-1;vķ35 u;vr;1|b;Ѵĺ
bm-ѴѴķ=b;v|7b;v=om7mo-0;uu-m|=-1b-Ѵ;ru;vvbomu;1o]mb|bom
bmu;lb||;7r-|b;m|vĺƒƑķƒƒķƓƕķƔƐķƔѶm-77b|bom|o|_;v;blr-bul;m|vbm
|_;u;1o]mb|bomo==-1b-Ѵ;ru;vvbomvķv;;mv|7b;v=om7|_-|u;lb|Ŋ
|;7r-|b;m|v |;m7|omisinterpret;lo|bom-Ѵ;ru;vvbomvķƔƏŊƔƒķƔƔķƔƕķƔƖ 
b|_ |_; =-1b-Ѵ ;ru;vvbomv |_-|;u;lbvbm|;uru;|;7 7b==;ubm] 0;Ŋ
tween studies.
";;m v|7b;v o= =-1b-Ѵ ;ru;vvbom u;1o]mb|bom bm symptomatic 
	r-|b;m|vb;Ѵ7;7lb;7u;vѴ|v Őo=|_;v;ķ =ou bm1Ѵ7;7-lb;7
r-|b;m| v-lrѴ; 0| 1om71|;7 v;r-u-|; -m-Ѵv;v =ou ;-1_ loo7
v|-|;őĺƒƑķƒƒķƒƔķѵƏŊѵƒ $o v|7b;v =om7 |_-| depressed r-|b;m|v u;Ŋ
tbu;7lou;bm|;mv;;lo|bom-Ѵ7bvrѴ-v|ob7;m|b=-ѴѴ;lo|bom-Ѵ;Ŋ
ru;vvbomvķѵƐķѵƒ-m7om;-Ѵvo=om7vr;1b=b1-ѴѴbm1u;-v;7u;1o]mb|bom
o=7bv]v|ĺ61m1om|u-v|ķ|oo|_;uv|7b;vv_o;7mor;u=oul-m1;
7;=b1b|v7ubm]7;ru;vv;7v|-|;vo=	ĺƒƒķѵƑ$_;=b;b7;m|b=b;7v|7Ŋ
b;vo=manicr-|b;m|v-ѴѴ=om70uo-7blr-bul;m|vbm=-1b-Ѵ;ru;vvbom
recognition.ƒƑķƒƔķѵƏķѵƑķѵƒ
bm-ѴѴķƐƓv|7b;v;u;1om71|;7bmmixedv-lrѴ;vŐb;ķr-|b;m|v
ru;v;m|bm]b|_;b|_;ul-mb1ou7;ru;vvb;vlr|olvou_o;u;bm
u;lbvvbomőb|_mov;r-u-|;-m-Ѵvbvo=;-1_r-|b;m|]uorou_;u;
|_;1uu;m|loo7;rbvo7;-vmo|vr;1b=b;7ĺƑƔķѵƓŊƕѵ=|_;v;ķ;b]_|
=om7 - broad =-1b-Ѵ ;lo|bom u;1o]mb|bom 7;=b1b|vķƑƔķѵƓķѵƔķѵѶŊƕƏķƕƑķƕƔ 
_bѴ;|ov|7b;vu;rou|;7selectivelyblr-bu;7u;1o]mb|bomo==;-uŊ
=Ѵķv-7ķ66ouvurubv;7;ru;vvbomvĺ74m1om|u-v|ķ=ouv|7b;v=om7
mo=-1b-Ѵ;ru;vvbomu;1o]mb|bomblr-bul;m|vbm	ĺѵƕķƕƐķƕƒķƕѵ
ƒĺƐĺƐՊ|Պ"|7b;vo==-1b-Ѵ-==;1|l-|1_bm]
Ѵ;;mv|7b;v;-lbm;7=-1b-Ѵ-==;1|l-|1_bm]bm;b|_;uremittedr-Ŋ
|b;m|v ŐkƷƓv|7b;vĸmƷƐƐƒ	ķmƷƐƐƔőķƓƕŊƓƖķƕƕ symptomatic 
r-|b;m|vŐkƷƑv|7b;vĸmƷƕѵ	ķmƷƕƑőķƒƒķѵƏ a mixedv-lrѴ;
ŐkƷƒv|7b;vĸmƷƐƒƒ	ķmƷƑƏƓőķƑƔķѵƓķѵƕou-v-lrѴ;bm_b1_
r-|b;m|vĽloo7v|-|;v;u;not specified ŐkƷƑv|7b;vĸmƷƒƑ	ķ
mƷƔƏőƕƐķƕѶŐbm|o|-ѴĹmƷƒƒƔ	ķƓƐƐvőŐv;;$-0Ѵ;Ƒőb|_v-lŊ
rѴ;vb;vu-m]bm]=uolmƷƒƏŊƐƔƔĺb]_|v|7b;v=om7blr-bul;m|v
bm =-1b-Ѵ ;lo|boml-|1_bm] -1uovv0o|_ vlr|ol-|b1 -m7 u;lb||;7
v|-|;vķƑƔķƒƒķƓѶķѵƏķѵƓķѵƕķƕƐķƕƕ_;u;-v|_u;;v|7b;vŌo=_b1_|o;u;
1om71|;7bmu;lb||;7r-|b;m|vŌb;Ѵ7;7mo7;=b1b|vĺƓƕķƓƖķƕѶo|-0Ѵķ
rovvb0Ѵ;l;|_o7oѴo]b1-ѴѴblb|-|bomv|_-|l-_-;blr;7;7|_;7;Ŋ
|;1|bomo=]uor7b==;u;m1;vbm|_;|_u;;m;]-|b;v|7b;vbm1Ѵ7;7
|;v| 1;bѴbm];==;1|v -m7 Ѵ-1ho= 1om|uoѴ =ou |_;;==;1|vo=7b==;u;m|
rv1_o|uorb1l;7b1-|bomvĺ
ƒĺƐĺƑՊ|Պ|_;uv|7b;vo==-1b-Ѵ;lo|bomruo1;vvbm]
$ov|7b;v;-lbm;7r;u1;r|bomo==-1;7olbm-m1;-m7|uv|ouŊ
|_bm;vvĺ $_;v; v|7b;v;u; 1om71|;7 bm remitted r-|b;m|v Ők = 2 
v|7b;vĸmƷѶѵ	ķmƷƖѵőķƕƖŊѶƐŐbm|o|-ѴĹmƷѶѵ	-m7Ɩѵő
b|_v|7v-lrѴ;vb;vu-m]bm]=uolƷƒѶŊƖƏŐv;;$-0Ѵ;ƒőĺ$_;
|o v|7b;vo=r-|b;m|vĽ r;u1;r|bomo= =-1b-Ѵ 7olbm-m1;-m7 |uv|Ŋ
ou|_bm;vvķ u;vr;1|b;Ѵķ =om7 |_-| u;lb||;7 r-|b;m|v r;u1;b;7
-m]uķ =;-u=Ѵķ-m7m;|u-Ѵ =-1;v-v Ѵ;vvvo1b-ѴѴ7olbm-m|80 or less 
|uv|ou|_81Ōrovvb0Ѵbm7b1-|bm]-m;]-|b;0b-vĺ
ƒĺƐĺƒՊ|Պm|;ublvll-uo==-1b-Ѵ;lo|bomruo1;vvbm]
uo1;vvbm]o=;lo|bom-Ѵ=-1;v-v|_;lov||_ouo]_Ѵbm;v|b]-|;7
-vr;1|o=-==;1|b;1o]mb|bombm	ŐkƷƓƐv|7b;vőĺ$_;lov|1omŊ
vbv|;m|;b7;m1;=ou=-1;ruo1;vvbm]7;=b1b|v-1uovv-ѴѴbѴѴm;vvr_-v;v
-vb|_bm|_;7ol-bmo==-1b-Ѵ;ru;vvbomu;1o]mb|bom."r;1b=b1-ѴѴķ
]Ѵo0-Ѵouv;Ѵ;1|b;=-1b-Ѵ;lo|bomu;1o]mb|bom7;=b1b|v;u;o0v;u;7
bmƐƕo|o=ƑƑŐƕƕѷőv|7b;vo=u;lb||;7r-|b;m|v-m7bmƐƏo|o=ƐƓ
ŐƕƐѷőv|7b;vo=vlr|ol-|b1r-|b;m|vĺm1om|u-v|ķ-==;1|l-|1_bm]
7o;vmo|v;;l|o0;1omvbv|;m|Ѵ blr-bu;7Ō-| Ѵ;-v|mo|7ubm]u;Ŋ
lbvvbomŌ-m7|_vv;;lvv0or|bl-Ѵ=ou-vv;vvl;m|o=|u-b|Ŋu;Ѵ-|;7
7;=b1b|vbm=-1;ruo1;vvbm]ĺlom]v|7b;vo==-1b-Ѵ;ru;vvbomu;1Ŋ
o]mb|bomķ7bv1u;r-m|=bm7bm]v-u;Ѵbh;Ѵ7;|o|_;7b==;u;m1;vbm|_;
;lrѴo;7r-u-7b]lvĺ$_-|bvķvol;r-u-7b]lvbmoѴ;|_;ru;v;m|-Ŋ
|bomo= v|-|b1-ѴѴlour_;7 =-1b-Ѵ;ru;vvbomv Őb;ķ =-1b-Ѵ;ru;vvbomv
lour_;7 =uol m;|u-Ѵ |o =ѴѴŊbm|;mvb| ;lo|bomő ou 7m-lb1 louŊ
r_bm]_;u;-vo|_;uv bmoѴ;v|-|b1 bl-];vo=_b]_Ŋbm|;mvb| =-1b-Ѵ
;ru;vvbomvĺ -u-7b]lv b|_ ]u;-|;u 7b==b1Ѵ| -m7 v;mvb|bb| Ő;]ķ
lo|bom-Ѵ;-]om|;v|-m7r-u-7b]lvvbm]lour_;7=-1b-Ѵ;ru;vŊ
vbomvő v;;l|oruob7; |_;lov|1omvbv|;m|;b7;m1; =ou =-1b-Ѵ;Ŋ
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mood state was not specified Ők Ʒѵ v|7b;vĸ mƷƒƓƑ	ķ mƷƑѵƔ
őƕƐŊƕƒķƕƔķƕѶķƖƓŐbm|o|-ѴĹmƷƐƐѵѶ	ķƐƏƏƐvőķb|_v-lrѴ;vb;v
u-m]bm]=uolmƷƒƏŊƑƖƖŐ$-0Ѵ;Ɠőĺ
ƒĺƑĺƐՊ|Պ!;-1|bb||o;lo|bom-Ѵv|blѴb
Ѵ;;m v|7b;v bmoѴ;7 ;lo|bom u;-1|bb| |o ;lo|bom-Ѵ v|blѴb Őb;ķ
;lo|bom-Ѵrb1|u;vķ-|o0bo]u-r_b1-Ѵl;loub;vķ1ub|b1bvlbm71|bomou
=bѴlŊ1ѴbrvőĺƒƏķƒƐķѶƓķѶƔķѶƕŊƖƒb]_|v|7b;vbm;v|b]-|;7;lo|bom-Ѵruo1;vvŊ
ing in remittedr-|b;m|vĺ$ov|7b;v=om7-positive biasķ-vu;=Ѵ;1|;7
0 u-|bm]v o= m;|u-Ѵ rb1|u;v -vlou;rѴ;-v-m| -m7 -uovbm]89 or a 
vr;1b=b1 u;71|bom bml-bm|;m-m1; o= m;]-|b; ;lo|bomv -=|;u b;Ŋ
ing aversive images.31 m 1om|u-v|ķ |oo|_;u v|7b;vŌo=_b1_om;
bm1Ѵ7;7-u;Ѵ-|b;ѴѴ-u];v-lrѴ;ŐmƷƐƐƏőŌv_o;7no abnormality in 
v;Ѵ=Ŋu;rou|;7;lo|bom-Ѵu;-1|bomv|omrѴ;-v-m|oum;|u-Ѵbl-];vĺƒƏķѶƕ 
o|-0Ѵķ |_u;; v|7b;v vbm] r_vboѴo]b1-Ѵ u;vromv;v -m7 v;mvb|b;
0;_-bou-Ѵl;-vu;vv1_-vr-|b;m|vĽ=-1b-Ѵ;lo|bom-m7;;Ŋlo;Ŋ
l;m|v =om7 v0|Ѵ; ;lo|bom ruo1;vvbm] -0moul-Ѵb|b;vĹ om; v|7
=om7|_-|m;|u-Ѵbl-];v|ub]];u;7;1;vvb;v|-u|Ѵ;u;=Ѵ;;vķ89_bѴ;
|_;|oo|_;uv|7b;v=om7|_-|r-|b;m|v;_b0b|;7lou;incongruent 
=-1b-Ѵ;ru;vvbomv bmu;vromv;|o;lo|bom-Ѵ =bѴlŊ1Ѵbrvourb1|u;v Őb;ķ
;ru;vvbomv|_-|7b7mo|l-|1_|_;-Ѵ;m1;o=|_;v;v|blѴbőĺѶƔķѶƕ One 
;;Ŋ|u-1hbm]v|7-Ѵvov_o;7|_-|r-|b;m|v]-;7lou;away from 
0o|_mrѴ;-v-m|-m7m;|u-Ѵbl-];vĺ87	;vrb|;|_;v;rovb|b;=bm7bm]vķ
=ouv|7b;v=om7mo-0moul-Ѵ;lo|bom-Ѵu;-1|bb| bm	ĺѶƓķѶѶķƖƏķƖƑ 
ou;vr;1b=b1-ѴѴķom;v|7=om7mo-0;uu-m|;lo|bom-Ѵu;-1|bomv|o
1ub|b1bvlķ88_bѴ;|oo|_;uv|7b;v=om7mo;-]];u-|;7;lo|bom-Ѵ
u;vromv;7ubm]u;1-ѴѴo=-|o0bo]u-r_b1-Ѵ;;m|vĺѶƓķƖƑ
= |_; |_u;; v|7b;v o= ;lo|bom-Ѵ u;-1|bb| bm symptomatic or 
mixed r-|b;m| v-lrѴ;vķ |o ;;Ŋ|u-1hbm] v|7b;v v_o;7 |_-| r-Ŋ
|b;m|vvr;m|lou;|bl;Ѵoohbm]-|-m7=b-|bm]om|_u;-|;mbm]-;uŊ
vb;bl-];v-1uovv-ѴѴloo7v|-|;vķƖƐķƖƒ-m7|_-|7;ru;vv;7r-|b;m|v
b|_	=b-|;7Ѵ;vv=u;t;m|Ѵ-m7=ou-v_ou|;u|bl;omrѴ;-v-m|
images.93m;v|7=om7|_-|l-mb1Ő0|mo|7;ru;vv;7ouu;lb|Ŋ
|;7őr-|b;m|vu;1-ѴѴ;7=;;uvr;1b=b1m;]-|b;l;loub;vķv]];v|b;
o=-v|-|;Ŋu;Ѵ-|;7loo7Ŋ1om]u;m|rovb|b;0b-vĺ92
ƒĺƑĺƑՊ|Պ	;1o7bm]|_;;lo|bom-Ѵ]bv|o=v1;m;vķ
speech and text
$;Ѵ;v|7b;vbm;v|b]-|;7|_;-0bѴb||o7;1o7;|_;;lo|bom-Ѵ]bv|
=uol=bѴlŊ1Ѵbrvo=vo1b-Ѵv1;m-ubovķvr;;1_ouub||;m|;|Őb;ķr-u-7b]lv
vbm];b|_;u-7b|ououub||;mv;m|;m1;vőĺƐѵķƑƏķƓѵķƕƐŊƕƒķƕƔķƕѶķѶƑķѶƒķѶѵķƖƓ 
m;v|7=om7|_-|r-|b;m|vb|_	bm|_;Ѵ-||;uv|-];vo=-1|;
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